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July 11, 2014 

Mr. Michael Mikulka 
USEPA – Region 5 
77 West Jackson Blvd., LU-9J 
Chicago, IL  60604-3590 

Re: RCRA 3013 Administrative Order IND 005 462 601 
Response to USEPA Comments Dated February 21, 2014 
Additional Site Investigation Report for the Former Coke Plant 
Tecumseh Redevelopment, Inc., East Chicago, Indiana 

Dear Mr. Mikulka: 

ArcelorMittal has received the United States Environmental Protection Agency (USEPA) 
correspondence dated February 21, 2014, which provided comments to the January 2014 
Additional Site Investigation Report (the “January 2014 Report”) prepared by ENVIRON 
International Corporation (ENVIRON) for the Tecumseh Redevelopment, Inc. Former Coke 
Plant in East Chicago, Indiana (the “site”).  This letter has been prepared to provide responses 
to USEPA’s comments concerning the January 2014 Report.  The USEPA comments are 
identified below in italic font, and the corresponding responses are provided below each 
comment.   

Upon approval of these responses, revised text, tables, and figures will be incorporated into the 
January 2014 Report and submitted to the USEPA as the Final Additional Site Investigation 
Report.  As discussed further below in the comments and upon your approval of these comment 
responses, ArcelorMittal intends to prepare a Pre-Design Work Plan which will address the 
additional delineation work requested by the USEPA and pre-design remedial activities required 
to enable completion of a Corrective Measures Study Report as recommended in the January 
2014 Report.  A Pre-Design Report will be prepared to summarize the additional information 
collected during implementation of the Pre-Design Work Plan.  The Pre-Design Report will also 
include (as an appendix) the results of the Focused Ecological and Human Health Tiered Risk 
Assessments discussed further in General Comment 3 and Specific Comment 16.  

General Comments 
1. In various sections (e.g., the Conclusions discussion on page 8), the report indicates that 

the former Coke Plant has been redeveloped through placement of geotextile fabric and 
up to 6 feet of clean, compacted granular slag-fill.  The report asserts that these 
redevelopment activities have eliminated the direct contact exposure pathway, as 
previously identified slag/soil contamination is no longer within the typical contact zone 
(i.e., within the uppermost 2 feet of soil/fill at grade).  To support this conclusion, 
ArcelorMittal must document the areal extent of the geotextile and fill, and confirm that at 
least 2 feet of fill were placed over all previously identified areas of contamination at 
concentrations above the direct contact data quality objectives (DQOs).  If any of the 
contaminated soil remains within 2 feet of the amended ground surface, those areas 
should be re-evaluated for direct contact DQO exceedances, and the preliminary 
conceptual site model (CSM) in Figure 3 should be revised to account for that potential 
exposure pathway.  Additionally, the report should describe any impacts placement of the 
geotextile and fill material has had on groundwater flow at the former Coke Plant.
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Response 
It should be noted that the West Mill is a heavily industrialized facility and will continue to 
be in the foreseeable future.  There is a formal dig-permit program that dictates necessary 
procedures and/or protective equipment for work by employees and construction workers 
in potentially impacted areas.  In addition, a deed restriction will be implemented to ensure 
that, should ArcelorMittal vacate the site, future users of the property will understand site 
risks and use appropriate protection during intrusive construction activities.  It should also 
be noted that, as an industrial land use site, the USEPA has approved of the use of a 
minimum 6-inch cover at the ArcelorMittal East Mill.  Given this, ArcelorMittal requests 
USEPA approval of the use of a minimum 6-inch cover at the ArcelorMittal West Mill for 
direct contact purposes. 

ArcelorMittal has not been able to locate documentation of the thickness of the fill 
materials placed or the extent of the geotextile fabric to date.  The contractor who installed 
the geotextile fabric and fill material (American Marine) is no longer in business.  We will 
continue to try to locate this information.  If we are unsuccessful, ENVIRON will (as part of 
the proposed Pre-Design Work Plan scope of work) include a sampling plan to document 
a minimum 6-inch thickness of the fill material is present 

With respect to the comment related to any potential impacts that placement of the 
geotextile and fill materials have had on groundwater, the fourth paragraph on page 16 of 
the January 2014 Report (Section 3.3.4) will be modified as follows: 

“The groundwater flow direction based on water table elevations in the shallow 
monitoring wells is toward the southeast, toward the Indiana Harbor Ship Canal (as 
illustrated on Figures 6 and 7).  Relatively high hydraulic gradients are present near the 
extreme southern portion of the site, in the vicinity of the breach in the sheet pile wall.  
Similar to shallow groundwater flow, the groundwater flow direction based on 
piezometric elevations in the deep wells (screened near the base of the aquifer) was 
generally toward the southeast during the October 2012 monitoring event (Figure 8); 
however, the July 2013 deep groundwater contours (Figure 9) indicate a 
west/southwest component of groundwater flow across most of northern portion of the 
former Coke Plant site.  Near the canal, deep groundwater flow in July 2013 was 
towards the southeast similar to the October 2012 flow direction.  The clean granular fill 
materials and geotextile fabric that were placed over the site’s ground surface in 2009 
were placed as a visible marker for delineation between the previous ground surface 
and the new fill materials, not as an impermeable barrier.  As such, based on the 
geotextile’s location above the groundwater table and the permeable nature of 
geotextile fabrics, the placement of the geotextile fabric and fill material have not 
affected groundwater flow at the former Coke Plant.  This is confirmed based on a 
comparison of groundwater elevation data obtained prior to and subsequent to 2009, 
which shows relatively consistent groundwater flow patterns and hydraulic gradients.” 

2. As discussed in the report, the existing sheet pile wall is intended to exert hydraulic control 
over contaminated groundwater (shallow, intermediate, and deep) at the former Coke 
Plant, preventing it from discharging into the adjacent Indiana Harbor Ship Canal.  As 
stated in Section 2.3, the breach in this wall led to a change in the scope of the 
investigation—elimination of the planned stepped-drawdown aquifer pumping test.  This 
modification is acceptable, given ArcelorMittal's commitment to conducting any necessary 
large-scale aquifer testing as part of pre-design activities for the selected remedy.  
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However, because it is such an important feature at the site, Figure 2 should be modified 
to clearly show the location of the existing sheet pile wall and the breached area. 

Response 
The enclosed revised Figure 2 shows the location of the breached area of the existing 
sheet pile wall.  Section 2.3 (last paragraph) and Section 3.3.4 (second paragraph), 
respectively, will be revised as follows based on this comment: 

“The March 2011 Additional Investigation/Source Evaluation Work Plan indicated that 
a stepped-drawdown aquifer pumping test was proposed to be conducted to refine 
existing hydraulic parameter information associated with the upper portion of the 
aquifer at the former Coke Plant near the breach in the sheet pile wall (see Figure 2).  
During the course of the Additional Investigation, it became apparent that this location 
may not be optimal depending on the final selected remedy.  As such, the pumping 
test was not conducted.  Such large-scale aquifer testing could be completed as a  
pre-design task, in the event that groundwater extraction is a component of any 
selected future remedial action for the former Coke Plant.”   

The groundwater flow direction based on water table elevations in the shallow 
monitoring wells is toward the southeast, toward the Indiana Harbor Ship Canal (as 
illustrated on Figures 6 and 7).  Relatively high hydraulic gradients are present near the 
extreme southern portion of the site, in the vicinity of the breach in the upper portion of 
the sheet pile wall (Figure 2).  The breached area only includes the upper 25 feet of the 
sheet pile wall.  The lower portion of the existing sheet pile wall remains in place at the 
breach location.  The lower portion of the sheet pile wall extends vertically into the clay 
layer (aquitard) encountered around 40 feet below ground surface (bgs).  Similar to 
shallow groundwater flow, the groundwater flow direction based on piezometric 
elevations in the deep wells (screened near the base of the aquifer) is toward the 
southeast (Figures 7 and 8).”   

3. The report concludes that aquatic organism exposures occur only when groundwater 
discharges into Lake Michigan.  Based on the considerable distance between the former 
Coke Plant and Lake Michigan, ArcelorMittal expects that the observed on-site 
contaminant concentrations would be significantly reduced prior to discharge into surface 
water.  The report does not address aquatic exposures that may be occurring at much 
higher concentrations within the Indiana Harbor Ship Canal.  Although the sheet pile wall 
is generally effective in preventing discharges to the canal across the northeastern section 
of the shoreline, the wall has failed in the southwestern portion of the shoreline.  
Accordingly, there appears to be the potential that aquatic organisms will come into 
contact and/or ingest groundwater contamination above applicable ecological screening 
levels (ESLs).  Revise the report to acknowledge this potentially complete pathway.  
Further action may be necessary to mitigate risks for those constituents that exceed 
modified groundwater ESLs in wells immediately upgradient of the sheet pile wall breach. 

Response 
To quantify the degree of dilution for purposes of documenting Environmental Indicators, 
and as specified on the CA750 form, the USEPA considers groundwater to surface water 
discharges as "insignificant" if the maximum concentration of each groundwater 
contaminant discharging into surface water is less than 10 times its applicable 
groundwater standard.  Other than the 10 fold dilution at the groundwater-surface water 
interface at the Indiana Harbor Ship Canal, no other dilution between the former Coke 
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Plant and Lake Michigan was assumed.  Moreover, Figure 3 of the Report (Conceptual 
Site Model Diagram) indicates a completed pathway between groundwater and Lake 
Michigan.   

The fourth paragraph on page 45 will be modified as follows: 

“It is important to note that, within the former Coke Plant site, aquatic organisms are 
not directly exposed to groundwater.  Exposure to aquatic organisms only occurs as 
groundwater discharges to the Indiana Harbor Ship Canal.  The former Coke Plant 
monitoring wells are located a distance away from the Indiana Harbor Ship Canal 
shoreline upgradient of the sheet pile wall breach.  Groundwater impacted with 
constituent concentrations greater than applicable groundwater standards will undergo 
dilution, dispersion, and attenuation prior to arrival at the groundwater/surface water 
boundary at the Indiana Harbor Ship Canal.  Monitoring wells in the immediate vicinity 
of the sheet pile wall breach include well nests MW-826, MW-810, and wells MW-812S 
and MW-827S.  The maximum concentrations of groundwater contaminants detected 
in groundwater samples from these wells are less than 10 times their respective 
applicable groundwater standards.  Substantial additional dilution occurs at the 
groundwater/surface water boundary.” 

In Comment 3, USEPA notes that maximum concentrations of some constituents in 
groundwater exceed ESLs.  As suggested by USEPA, those exceedances of ESLs 
necessitate further evaluation to determine whether exposures of aquatic organisms to 
those constituents upon discharge to surface water could pose a significant ecological risk.  
Because the comparison of maximum groundwater concentrations to ESLs is a 
conservative screening approach, more refined ecological evaluation will provide a more 
accurate understanding of the potential for ecological risk for those constituents that 
exceed ESL when compared to maximum groundwater concentrations (USEPA, 1999a).  
ENVIRON proposes the following tiered approach to further evaluate the potential for 
ecological risk.  Only those steps necessary to rule out the potential for ecological risk will 
be employed for a given constituent (i.e., not all constituents will undergo all steps). 

Step 1. Refine the existing conceptual site model to more explicitly define sources, 
migration pathways, receptors, and exposure pathways, as well as the ways in which they 
differ for different constituents.  For example, the fate of soluble, volatile, and persistent 
constituents will differ and therefore will be relevant to different types of ecological 
receptors (e.g., benthic organisms vs. water column organisms). 

Step 2. For those constituents with maximum concentrations that exceed their respective 
ESLs, refine the ecologically-based benchmark to more accurately reflect ecologically 
relevant thresholds.  Region 5’s ESLs are useful for screening purposes, but they are not 
sufficiently accurate to realistically predict ecological risk.  That is, if concentrations are 
below the ESL, ecological risks can be assumed to be negligible, but the converse cannot 
be assumed to be true.  If concentrations exceed the ESL, the potential for ecological risks 
cannot be ruled out without further evaluation.  Therefore, we propose to refine the 
ecological benchmarks as follows: 

 Multiply ESLs by ten, consistent with EI CA750 guidance (USEPA, 1999b) and 
USEPA’s June 18, 2013, comments on the North Lagoon Light Non-Aqueous 
Phase Liquid (LNAPL) report (USEPA, 2013),  



Mr. Michael Mikulka - 5 - July 11, 2014 

Z:\Client Project Files\21-32151D_ArcelorMittal 2013 Env Services\L2132151D-001_Final-07 11 2014.docx 

 For those constituents with maximum concentrations more than ten-fold higher 
than the applicable ESLs, apply USEPA’s chronic ambient water quality criteria, if 
available. 

 For those constituents lacking or exceeding USEPA and the Indiana Department of 
Environmental Management (IDEM) ambient water quality criteria, apply Michigan 
Department of Environmental Quality (MDEQ) final chronic values (FCVs).  MDEQ 
is one of the few state agencies that rigorously evaluate aquatic toxicity data 
consistent with the Great Lakes Water Quality Initiative (USEPA, 1995).   

 For those constituents lacking ambient water quality criteria and FCVs, search for 
pertinent aquatic ecotoxicity data in the peer reviewed literature and databases to 
identify reported threshold concentrations. 

Step 3. For those constituents with maximum concentrations that exceed refined 
ecological benchmarks, we propose to refine exposure point concentrations in a 
sequential manner to more accurately estimate exposure, as follows: 

 Calculate the 95% upper confidence level on the mean (95% UCL), which is a 
conservative estimate of the average concentration of a given constituent in 
groundwater.  Since ecological exposures occur throughout the lifespan of an 
organism, a measure of the average concentration is more reflective of actual 
exposures than is the maximum concentration. 

 For those constituents with 95% UCL concentrations greater than the refined 
ecological benchmark, qualitatively evaluate historical patterns of plume migration, 
as well as concentrations of constituents in wells located most proximate to the 
shoreline.  Use professional judgment to determine the likelihood that 
concentrations at the groundwater-surface water interface do or will exceed refined 
ecological benchmarks. 

Step 4. If refined exposure point concentrations for any constituents are expected to 
exceed the refined ecological benchmark, qualitatively consider that constituent’s fate and 
transport upon discharge to surface water.  For example, if the chemical is volatile, it is 
likely to rapidly dissipate upon release from groundwater to surface water.  Step 5. For any 
constituents predicted to be present in surface water at concentrations above the refined 
ecological benchmarks, evaluate whether planned on-site remediation is expected to 
mitigate those risks.  If so, no additional remediation is warranted.  Otherwise, ENVIRON 
will consider options for refining remediation plans to also mitigate those predicted 
ecological risks. 

Methods, results, and recommendations stemming from this tiered analysis (i.e., Focused 
Ecological and Human Health Tiered Risk Assessment) will be presented as an appendix 
to the Pre-Design Report for the former Coke Plant. 

Consistent with this comment response, the second full paragraph of Section 8 
(Conclusions) of the January 2014 Report will be revised as follows: 

“This Additional Site Investigation Report was prepared to present the additional soil, 
groundwater, and LNAPL data.  Based on the data collected as part of the 
investigations conducted since 2005, the magnitude and extent of soil, groundwater, 
and LNAPL has been defined.  Contaminant concentrations exceed DQOs.  Therefore, 
additional delineation of the magnitude and extent of impacts will be included as part of 
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Pre-Design activities to develop a site remedy.  In addition, a focused Ecological and 
Human Health Tiered Risk Assessment will be conducted in conjunction with Pre-
Design activities.  The results of the Pre-Design site activities will be included in the 
Pre-Design Report.  The Focused Ecological and Human Health Tiered Risk 
Assessment will be included as an Appendix to the Pre-Design Report.” 

4. In Section 8 of the report, ArcelorMittal claims that all objectives of the investigation have 
been achieved (with the exception of those associated with the aquifer pumping test that 
was not performed).  Specifically, the report claims that delineation is complete for LNAPL 
in the former benzol storage area, for soil impacts in the vicinity of the LNAPL, and for 
groundwater on the western side of the site.  However, data gaps appear to remain:  

 The horizontal extent of soil contamination requires further delineation in the area east 
and west of the benzol storage area (i.e., west and northeast of boring SB-880). 

Response 
Additional soil borings and wells are anticipated to be installed as part of Pre-Design 
Work Plan scope of work related to the identified LNAPL near the former benzol 
storage area.  These pre-remedial design activities will be designed to include 
evaluation of the horizontal extent of benzene and polynuclear aromatic hydrocarbon 
(PAH) concentrations in soil west and northeast of boring SB-880.  Specific proposed 
locations of additional soil borings and wells will be submitted to the USEPA in the Pre-
Design Work Plan under separate cover. 

 The horizontal extent of soil contamination north of boring SB-875 is incomplete. 

Response 
The horizontal extent of soil contamination north of SB-875 will be defined as part of 
the Pre-Design Work Plan scope of work.  Specific proposed locations of additional 
soil borings and wells will be submitted to the USEPA in the Pre-Design Work Plan 
under separate cover.   

 The vertical extent of soil contamination is not known (for at least one constituent 
above DQOs) at borings SB-875, SB-876, SB-878, SB-880, SB-881, SB-883,  
MW-809M, MW-822D, MW-824D, MW-826M, and MW-827S. 

Response 
Section 5.2 of the August 2010 Additional Investigation/Source Evaluation Work Plan 
(Revision 1) indicated that saturated zone soil samples were not to be collected, 
except for the planned sample from the two deep well locations (MW-822D and  
MW-824D).  However, due to the presence of strong odors and elevated 
photoionization detector (PID) measurements, a third, unplanned, saturated soil 
sample was collected from borings SB-872, SB-876, SB-880, and SB-881 (see specific 
Comment Response 6 for additional information regarding these soil samples).  The 
following paragraphs specifically address how the vertical extent of soil impacts was 
defined to the groundwater table at each of the requested boring locations above as 
required by the August 2010 Additional Investigation/Source Evaluation Work Plan 
(Revision 1).  As such, no further collection of saturated soil samples is recommended 
and no sampling will be proposed for this purpose in the Pre-Design Work Plan scope 
of work.   
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SB-875: Arsenic and benzene were detected above DQOs in the deepest soil 
sample from boring SB-875, and also in the groundwater sample from well  
MW-807S.  At boring SB-875, the deepest soil sample was obtained from 6.5 to  
7.5 feet bgs, and saturated soil conditions were encountered during advancement of 
boring SB-875 at a depth of 7.5 feet bgs.  Moreover, the measured depth to the 
water table at nearby well MW-807S has ranged as shallow as 8.05 feet below the 
top of casing (BTOC).  The vertical extent of impacted soil has therefore been 
defined to the water table at SB-875.   

SB-876: Benzene and toluene above DQOs were detected in the deepest soil 
sample from boring SB-876 and benzene was also detected in the groundwater 
sample from well MW-807S.  At boring SB-876, the deepest soil sample was 
obtained from 9 to 10 feet bgs, and saturated soil conditions were encountered 
during advancement of boring SB-876 at a depth of 7 feet bgs.  As with boring  
SB-875, the measured depth to the water table at nearby well MW-807S has ranged 
as shallow as 8.05 feet BTOC.  The vertical extent of impacted soil has therefore 
been defined to the water table at SB-876.   

SB-878: Arsenic was detected above DQOs in the deepest soil sample from boring 
SB-878 and also in the groundwater sample from well MW-817S.  At boring SB-878, 
the deepest soil sample was obtained from 8 to 9 feet bgs, and saturated soil 
conditions were encountered during advancement of boring SB-878 at a depth of  
9 feet bgs.  Moreover, the measured depth to the water table at nearby well  
MW-817S has ranged as shallow as 7.29 feet BTOC.  The vertical extent of 
impacted soil has therefore been defined to the water table at SB-878.   

SB-880: Benzene was detected above DQOs in the deepest soil sample from boring 
SB-880 and also in the groundwater sample from well MW-821S.  At boring SB-880, 
the deepest soil sample was obtained from 7 to 8 feet bgs, and the measured depth 
to the water table at nearby well MW-821S has ranged as shallow as 6.76 feet 
BTOC.  Benzo(a)pyrene was detected above DQOs in the soil samples from 1 to  
2 feet bgs and 5 to 6 feet bgs, but not in the deepest soil sample collected at 7 to  
8 feet bgs.  Dibenzo(a,h)anthracene was only detected above its DQO in the 1 to  
2 feet bgs sample, but not the two deeper soil samples at this location.  The vertical 
extent of impacted soil has therefore been defined to the water table at SB-880.   

SB-881: Benzene was detected above DQOs in the deepest soil sample from boring 
SB-881 and also in the groundwater samples from wells MW-823S and MW-824S.  
At boring SB-881, the deepest soil sample was obtained from 7 to 8 feet bgs, and 
saturated soil conditions were encountered during advancement of boring SB-881 at 
a depth of 6.7 feet bgs.  In addition, the measured depths to the water table at 
nearby wells MW-823S and MW-824S have ranged as shallow as 7.35 feet BTOC.  
Benzo(a)pyrene and total cyanides were detected above DQOs in the 1 to 2 feet bgs 
soil sample, but not in the deeper 7 to 8 feet bgs.  The vertical extent of impacted soil 
has therefore been defined to the water table at SB-881.   

SB-883: Arsenic was detected above its DQO in the deepest soil sample from boring 
SB-883 and also in the groundwater sample from well MW-816S.  At boring SB-883, 
the deepest soil sample was obtained from 4.5 to 5.5 feet bgs, and saturated soil 
conditions were encountered during advancement of boring SB-883 at a depth of  
6 feet bgs.  Moreover, the measured depth to the water table at nearby well  
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MW-816S has ranged as shallow as 8.33 feet BTOC.  The vertical extent of 
impacted soil has therefore been defined to the water table at SB-883.   

MW-809M: Benzene was detected above DQOs in the deepest soil sample from 
boring MW-809M and also in the groundwater sample from well MW-809S.  At boring 
MW-809M, the deepest soil sample was obtained from 8 to 9 feet bgs, and saturated 
soil conditions were encountered during advancement of boring MW-809M at a 
depth of 9 feet bgs.  Moreover, the measured depth to the water table at nearby well 
MW-809S has ranged as shallow as 13.17 feet BTOC.  The vertical extent of 
impacted soil has therefore been defined to the water table at MW-809M.   

MW-822D: Four PAHs (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
and dibenzo(a,h)anthracene) were detected above DQOs in the deepest unsaturated 
soil sample at 4 to 5 feet bgs.  At boring MW-822D, the deepest soil sample was 
obtained from the saturated zone at 37.5 to 38.5 feet bgs, and no exceedances of 
any DQOs were detected.  Moreover, the measured depth to the water table in  
MW-822D has ranged as shallow as 6.61 feet BTOC.  Therefore, the vertical extent 
of impacted soil has been defined at MW-822D.   

MW-824D: Benzene was detected above DQOs in the deepest soil sample from 
boring MW-824D, but was not detected in the 1 to 2 feet bgs soil sample at that 
location.  At boring MW-824D, the deepest soil sample was obtained from 38.5 to 
39.5 feet bgs, and the measured depth to the water table at nearby well MW-824S 
has ranged as shallow as 7.53 feet BTOC.  Benzene was also detected above its 
DQO in the groundwater sample from well MW-824S.  Arsenic was detected in the  
1 to 2 feet bgs sample but not in the deepest soil sample obtained from the saturated 
zone at 38.5 to 39.5 feet bgs, or in the groundwater above its DQO for arsenic at well 
MW-824S.  The vertical extent of impacted soil has therefore been defined at  
MW-824D.   

MW-826M: Benzo(a)pyrene, benzo(b)fluoranthene, and dibenzo(a,h) anthracene 
were detected above DQOs in the deepest soil sample from boring MW-826M; these 
constituents were not detected in the groundwater sample from well MW-826S.  At 
boring MW-826M, the deepest soil sample was obtained from 1 to 2 feet bgs (sample 
recovery was insufficient from 2 to 9 feet bgs to collect a soil sample for testing).  PID 
readings and visual evidence of impacts were not observed during boring 
advancement from 2 feet bgs to the boring terminus.  The measured depth to the 
water table at nearby well MW-826S has ranged as shallow as 14.65 feet BTOC.  
The vertical extent of impacted soil has therefore not been defined to the water table 
at MW-826M.  However, benzo(a)pyrene, benzo(b) fluoranthene or dibenzo(a,h) 
anthracene have not exceeded DQOs in groundwater samples obtained from well 
MW-826M or MW-825S, and a soil sample would have been collected if it was 
possible (ample recovery was insufficient from 2 to 9 feet bgs).  As such, because a 
soil sample cannot be collected from 2 to 9 feet bgs at this location and groundwater 
has not been affected by these three PAHs at this location, no further investigation is 
recommended. 

MW-827S: Arsenic was detected above DQOs in the deepest soil sample from 
boring MW-827S and also in the groundwater sample from well MW-827S.  At boring 
MW-827S, the deepest soil sample was obtained from 10 to 11 feet bgs, and 
saturated soil conditions were encountered during advancement of boring MW-827S 
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at a depth of 11.5 feet bgs.  Moreover, the measured depth to the water table at 
nearby well MW-827S has ranged as shallow as 13.81 feet BTOC.  The vertical 
extent of impacted soil has therefore been defined to the water table at MW-827S.   

 The western extent of LNAPL has not yet been determined. 

Response 
Pre-Design activities will include installation and sampling of additional soil borings 
and monitoring wells to define the western extent of LNAPL.  Specific proposed 
locations of additional soil borings and wells will be submitted in the Pre-Design 
Work Plan to the USEPA under separate cover.   

 Groundwater contamination east and west of the former benzol storage area 
requires further evaluation, especially given the westward component of groundwater 
flow across the northern portion of the site (as discussed in Specific Comment 2). 

Response 
Pre-Design activities will include installation and sampling of additional monitoring 
wells to define the extent of groundwater quality to the east and west of the former 
benzol storage area.  Specific proposed locations of additional soil borings and wells 
will be submitted in the Pre-Design Work Plan to the USEPA under separate cover.   

 Several areas of groundwater contamination have not yet been fully evaluated.  The 
extent of arsenic and thallium impacts around well MW-822 are unknown, and the 
western extent of arsenic and benzene exceedances in shallow groundwater along 
the western edge of the property between wells MW-801 and MW-814 has not yet 
been delineated. 

Response 
Pre-Design activities will include installation and sampling of additional monitoring 
wells to delineate the extent of arsenic and thallium impacts above DQOs around 
well MW-822, and the extent of arsenic and benzene DQOs exceedances in shallow 
groundwater along the west side of the property between westernmost wells  
MW-801 and MW-814.  Specific proposed locations of additional soil borings and 
wells will be submitted in the Pre-Design Work Plan to the USEPA under separate 
cover.   

 Additional investigation is recommended to close these data gaps.  It should be 
noted that, in some cases, it may be possible to complete soil contaminant 
delineation concurrent with implementation of the chosen remedy. 

Response 
Additional investigation and sampling will be proposed in the Pre-Design Work Plan 
as part of pre-design testing as indicated above. 

5. Data boxes in Figures 10 through 13 should be amended to include all appropriate 
qualifiers (e.g., J for estimated results). 

Response 
The enclosed revised Figures 10 through 13 include all appropriate data qualifiers. 
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6. The report is misnumbered beginning with Section 6.2.2.3, Polynuclear Aromatic 
Hydrocarbons (PAHs) and carrying through the remainder of Section 6.  Please correct the 
numbering throughout this section. 

Response 
Section 6 will be correctly numbered in the Final Additional Site Investigation Report. 

Specific Comments 
Section 2.2.2, Groundwater Sample Results, page 10 

1. In the Conclusions section on page 10, the report mentions a clay layer beneath the 
aquifer which reportedly serves as an aquitard and defines the vertical extent of 
groundwater contamination.  To further this argument, Sections 3.3.3 and/or 3.3.4 of the 
report should specify the depth of this clay layer and confirm that it is continuous across 
the site (including up to the Indiana Harbor Ship Canal).  Geological cross-section 
diagrams provided as Figure 4 and Figure 5 appear to indicate that the clay layer was 
encountered in most of the deep wells at an approximate depth of 40 feet bgs. 

Response 
The first paragraph in Section 3.3.4 will be revised as follows to support the conclusion 
that a clay layer below the shallow aquifer represents an aquitard, and defines the vertical 
extent of impacted groundwater: 

“The Calumet Aquifer is a water table or unconfined aquifer with a saturated thickness of 
approximately 33 feet (MW-801D) at the former Coke Plant.  At borings installed within 
the eastern portion of the former Coke Plant, the lower portion of the Calumet aquifer 
consists of dense silt (approximately 4 to 11 feet thick).  As indicated on geologic cross-
sections presented on Figures 4 and 5, silty clay soils are encountered below the sand 
or silt soils at depths ranging from approximately 37.5 beet bgs at the location of well 
MW-817D to 42 feet bgs at the location of well MW-816S (i.e., approximately 40 feet 
bgs).  These silty clay soils represent an aquitard, and define the vertical extent of 
impacted groundwater.  Based on soil borings completed to date on the site, the clay 
layer is laterally extensive across the former Coke Plant site as depicted on the geologic 
cross-sections.  The water table is generally encountered at elevations ranging from 
578.8 feet to 588.3 feet mean sea level (MSL) (July 2013 data), which correspond to a 
water table depth of approximately 6 to 15 feet bgs (Table 1).”   

Section 2.2.2, Site-Specific Hydrogeology, pages 16 and 17 

2. The second paragraph in this section indicates that shallow and deep groundwater flow is 
to the southeast.  However, Figures 6, 7, and 9 suggest a more complicated groundwater 
flow regime beneath the site.  Figure 6 shows shallow groundwater contours for October 
2012, and indicates a groundwater high around well MW-825S and radially outward flow in 
all directions.  Figure 7 shows shallow groundwater contours for July 2013 and indicates a 
southwestward component of flow across the northern half of the former Coke Plant site.  
Figure 9, showing deep groundwater contours from July 2013, echoes this southwestward 
flow between the northern property boundary and the area south of well MW-814S.  These 
flow components should be acknowledged in the report, particularly in light of the fact that 
they affect areas in which contaminant exceedances have not yet been fully delineated. 
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Response 
The second paragraph in Section 3.3.4 (Site-Specific Hydrogeology) will be revised as 
follows to further describe groundwater flow.  The one paragraph will be divided into two 
paragraphs for clarity: 

“The groundwater flow direction based on water table elevations in the shallow 
monitoring wells is generally toward the southeast, toward the Indiana Harbor Ship 
Canal (as illustrated on Figures 6 and 7).  The October 2012 shallow groundwater 
contours (Figure 6) indicate the presence of a potential localized groundwater mound 
centered on monitoring well MW-825S, with radial outward flow from that location; 
however, overall shallow groundwater flow on the former Coke Plant site is to the 
southeast.  The July 2013 shallow groundwater contours (Figure 7) also indicate a 
potential mounding or groundwater high in the northeast portion of the site with a 
localized southwesterly component of groundwater flow within the northern portion of 
the former Coke Plant site.  However, similar to the October 2012 groundwater contour 
map (Figure 5) overall shallow groundwater flow on the former Coke Plant site is to the 
southeast. For the shallow groundwater, hydraulic gradients generally increase across 
the site toward the canal and are highest near the extreme southern portion of the site, 
in the vicinity of the breach in the sheet pile wall.   

3. Similar to shallow groundwater flow, the groundwater flow direction based on piezometric 
elevations in the deep wells (screened near the base of the aquifer) is generally toward the 
southeast during the October 2012 monitoring event (Figure 8); however, the July 2013 
deep groundwater contours (Figure 9) indicate a west/southwest component of 
groundwater flow across most of northern portion of the former Coke Plant site.  Near the 
canal, deep groundwater flow in July 2013 is towards the southeast similar to the October 
2012 flow direction.  The fourth paragraph in this section specifies which well pairs exhibit 
vertically downward and vertically upward gradients, based on data from July 2013.  
Accordingly to this section and the associated data in Table 2, upward gradients have 
been observed in well pairs MW-809S&D and MW-810S&D, in the vicinity of the sheet pile 
breach.  Appropriate sections of the report (e.g., Section 7.5) should be expanded to 
evaluate the possibility that contamination in deep groundwater immediately upgradient of 
the sheet pile wall is upwelling and discharging into the canal through the breach, where 
the upper 25-foot portion the wall was removed due to failure. 

Response 
At monitoring well pair MW-809S&D, the measured upward vertical hydraulic gradients 
have ranged from 0.002 ft/ft to 0.004 ft/ft for all five events.  At monitoring well pair MW-
810S&D, four of the five measured vertical gradients were downward, and the lone 
upward vertical gradient was measured as 0.001 ft/ft.  Moreover, shallow wells MW-809S 
and MW-810S have not revealed exceedances of benzene DQOs.  The negligible 
measured vertical hydraulic gradients in the vicinity of the sheet pile breach and the 
absence of benzene DQOs in shallow groundwater near the breach are not indicative of 
groundwater upwelling; therefore, no discussion of such groundwater upwelling is 
proposed to be added to the report text. 

Section 4.1, Soil Sample Data Quality Review, pages 18 to 20 

4. The discussion of quality control samples in this section only addresses duplicates, 
method blanks, and matrix spike/matrix spike duplicate samples.  However, Section 6.5 of 
the Work Plan for this effort also called for field blanks and trip blanks: Table 3 of the 
report indicates that trip blanks were collected during this investigation, but there is no 
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indication that field blanks were also obtained.  Expand the report to discuss collection of 
those quality control samples, associated analytical results, and impacts on the data 
obtained during this investigation. 

Response 
Section 6.5 of the Work Plan indicated that field blanks would be collected when non-
disposable equipment is used.  The eighth paragraph on page 19 in Section 4.1 will be 
revised as follows: 

“Laboratory Method Blanks and Trip Blanks 

Laboratory blanks were prepared and extracted with the method-required frequency 
per laboratory batch of 20 samples or less.  In addition, trip blanks were included with 
each shipment of volatile organic compound (VOC) samples.  Trace concentrations of 
methylene chloride were commonly detected in the trip blanks associated with the soil 
samples.  These detections were qualified by the laboratory with a “J” flag to denote 
estimated concentrations detected between the method detection limit and the 
reporting limit.   

Chromium, iron, lead, manganese, selenium, tin, and zinc were detected in the 
laboratory method blanks associated with the soil samples.  The concentrations 
detected in the soil samples were usually much greater (more than 10 times) than the 
concentrations detected in the blanks.  However, a "B" qualifier was used to denote 
those samples/analytes which had been detected in the laboratory blank. 

Field blanks were not obtained with the solid samples, as reusable equipment was not 
used as part of sample collection.” 

5. According to this section's discussion of completeness, the planned second sample was 
not collected from borings MW-825S, MW-826S, MW-826M, SB-873S, and SB-874S due 
to the presence of debris or poor recovery in the sample interval immediately above the 
water table.  Even though ArcelorMittal collected additional soil samples to meet project 
completeness goals, the omission of intermediate depth samples from these locations 
appears to have created a data gap in contaminant delineation. 

As shown on Figure 10, the shallow samples (1 to 2 feet bgs) from borings MW-825S and 
MW -826M reported exceedances of the Indiana Department of Environmental 
Management (IDEM) direct contact and default closure levels for three PAHs.  As noted in 
the third full paragraph on page 30, there is no need to further delineate the vertical extent 
of contamination for direct contact considerations.  The text on page 30 addresses impact 
to groundwater considerations, but that DQO was not exceeded in the shallow samples 
from borings MW-825S and MW-826S.  However, the text on page 30 should be corrected 
to note that indeno(1,2,3-cd)pyrene did exceed the groundwater solubility DQO in well  
MW -826M.  The report does not address vertical delineation of PAHs above default 
closure values in these two locations.  Expand the report to explain why this issue is not 
perceived to be a data gap for the investigation. 

Response 
The third full paragraph on page 30 will be revised as follows.  The one paragraph has 
been divided into two paragraphs for clarity: 

“Slag-fill and soil samples retained for laboratory analyses were collected from the 
upper 2 feet of the original slag-fill material and from the 2-foot interval above the 
water table.  Soil samples from the bottom two feet of the deep well borings were also 
retained for laboratory analyses.  The planned second soil sample was not collected 
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from borings MW-825S, MW-826S, MW-826M, SB-873S, and SB-874S due to either 
the presence of debris (concrete/gravel fill) or poor recovery at the two-foot interval 
above the water table at these locations.  The shallow slag-fill/soil samples obtained 
from 1 to 2 feet bgs from two of these five borings (MW-825S and MW-826M) 
contained PAH concentrations greater than IDEM direct contact and default closure 
level DQOs.  The IDEM direct contact criteria apply to near surface samples (that are 
obtained from 0 to 2 feet bgs).  However, up to 6 feet of clean granular fill materials 
and a geotextile material were placed over the site in 2009.  This redevelopment 
activity has eliminated the direct contact exposure pathway, as previously-identified 
impacted slag/soil is no longer within the typical contact zone (i.e., within the 
uppermost 2 feet of soil/fill at grade).  Further delineation of the vertical distribution of 
PAH concentrations at MW-825S and MW-826M would therefore not effect evaluation 
of the direct contact pathway. 

IDEM migration to groundwater DQOs are applicable to samples obtained from near 
the water table.  Neither of the shallow slag-fill/soil samples obtained from borings 
MW-825S and MW-826M contained PAH concentrations greater than IDEM migration 
to groundwater DQOs, and none of the 2013 groundwater samples obtained from 
monitoring wells MW-825S and MW-826M contained concentrations of any PAHs 
greater than DQOs.  With regard to the 2012 groundwater samples, the detected 
indeno(1,2,3-cd)pyrene concentration (0.000031 mg/L) at MW-826M slightly exceeded 
the groundwater solubility DQO of 0.000022 mg/L; however, indeno(1,2,3-cd)pyrene 
was not detected in the shallow soil sample at that location.  No other exceedances of 
DQOs for PAHs were identified in the groundwater samples collected from wells MW-
825S and MW-826M.  As such, the planned second samples at the five slag-fill/soil 
sample locations identified above do not represent a data gap for the investigation.” 

6. This section indicates that a third, unplanned soil sample was collected from borings  
SB-872, SB-876, SB-880, and SB-881 due to the presence of strong odors and elevated 
photoionization detector (PID) measurements.  Boring logs provided in Appendix A 
indicate that PID readings from the sampled intervals ranged from 57.7 to 9,999 units.  
However, the log for boring SB-877 shows an odor and PID reading of 211 units in the 
interval from 9 to 10 feet bgs.  This measurement is higher than those measured in three 
of the borings from which additional samples were collected.  The report should be 
expanded to explain why no sample was collected from the identified interval in boring  
SB-877.  Additionally, because these elevated PID readings were measured just above 
the water table, the report should clarify whether the observed readings are believed to be 
associated with a soil source (possibly at borings SB-876 and SB-880) and or to 
contamination in underlying groundwater (possibly at borings SB-872, SB-877, and  
SB-881). 

Response 
Because of insufficient recovery at the depth interval from 9 to 10 feet bgs, a soil sample 
was not collected from boring SB-877 from this depth.  Upon review of the field boring log 
for boring SB-877, a PID reading of 123 units was detected in the interval from 8 to 9 feet 
bgs; this PID reading was inadvertently omitted during the transfer into the electronic 
boring log.  A copy of the field boring log and the revised electronic boring log for SB-877 
are attached. 

The fourth paragraph on page 18 (Section 4.1) will be revised as follows: 
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“The completeness of the soil sample collection and analysis was 89 percent.  The 
planned second soil sample was not collected from borings MW-825S, MW-826S,  
MW-826M, SB-873S, and SB-874S due to either the presence of debris 
(concrete/gravel fill) or poor recovery at the 2-foot interval above the water table at 
these locations.  In addition to the two planned soil samples, a third soil sample was 
collected from borings SB-872, SB-876, SB-880, and SB-881 due to the presence of 
strong odors and elevated PID measurements at depth intervals (in feet bgs) of 7 to 8, 
9 to 10, 7 to 8, and 7 to 8, respectively.  These additional soil samples were collected 
from the saturated zone.  An elevated PID measurement was also noted at boring SB-
877 at a depth of 9 to 10 feet bgs.  A soil sample was not collected from boring SB-877 
at 9 to 10 feet bgs because recovery was insufficient from 9 to 10 feet bgs to collect a 
soil sample.  Based on the proximity to the water table, the elevated PID readings 
observed in the third/deepest samples collected are likely associated with impacted 
groundwater at those locations.  The remaining soil samples were collected as 
planned.  Out of the 47 planned slag-fill/soil samples, 46 samples were actually 
collected.”   

Section 4.2, Groundwater Sample Data Quality Review, pages 20 to 22 

7. The list of field duplicate samples in the third full paragraph on page 21 should be 
corrected.  Although the samples were initially listed as pairs (e.g., MW-801D-GW and 
MW-801D-GW-D), the later samples are listed only individually.  Moreover, the text as 
currently written appears to indicate that samples MW-805D-GW and MW-807S-GW were 
submitted and evaluated as duplicates of each other.  Correct the paragraph to accurately 
list duplicate samples collected from wells MW-805D, MW-807S, MW-809M, MW-823S, 
and MW-825S. 

Response 
The third full paragraph on page 21 will be revised as follows: 

“Samples MW-801D-GW-(10/29/12) and MW-801D-GW-(10/29/12)-D; MW-802S-GW-
(10/31/12) and MW-802S-GW-(10/31/12)-D; MW-805D-GW-(07/16/13) and MW-805D-
GW-(07/16/13)-D; MW-807S-GW-(7/16/13) and MW-807S-GW-(7/16/13)-D; 
MW-809M-GW-(7/18/13) and MW-809M-GW-(7/18/13)-D; MW-817D-GW-(11/1/12) 
and MW-817D-GW-(11/1/12)-D; MW-823S-GW-(7/17/13) and MW-823S-GW-
(7/17/13)-D; MW-825S-GW-(7/17/13) and MW-825S-GW-(7/17/13)-D; MW-827S-GW-
(10/31/12) and MW-827S-GW-(10/31/12)-D; were submitted as field duplicates.  
Although some of the analyte results were greater than 5 times the respective RLs, the 
RPDs were within 30%.” 

Section 5.3, Monitoring Well Installation, page 25 

8. According to Section 6.2 of the Work Plan, deep monitoring wells were to be installed with  
3-foot screens.  However, the text of this section indicates that monitoring wells installed 
during this investigation were constructed with 5- and 10-foot screens.  A review of well 
logs in Appendix A confirms that the three new deep wells (MW-822D, MW-823D, and 
MW-824D) were indeed installed with 3-foot screens.  The text of Section 5.3 should, 
therefore, be corrected accordingly. 

Response 
The first paragraph on page 25 will be revised as follows: 

“Upon reaching the terminal depth of the borehole, monitoring wells were constructed 
using the HSA as temporary casing.  The monitoring wells were constructed with  
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2-inch inside diameter flush threaded Schedule 40 PVC riser, and 0.010-inch machine 
slotted screen.  The three new deep wells (MW-822D, MW-823D, and MW-824D) were 
installed with 3-foot screens; the intermediate wells (MW-803M, MW-809M, and MW-
826M) were installed with 5-foot screens; and the shallow new wells were installed 
with 10-foot screens.  Water table monitoring wells were installed based on water 
levels measured during drilling such that the top of the screened interval was placed 
approximately 2 feet above the water table.  A coarse sand filter pack was installed 
around the screened interval to approximately 2 feet above the top of the well screen.”   

Section 5.4, Groundwater Sampling Procedures, pages 25 and 26 

9. As stated in Section 6.2.1 of the report, light nonaqueous phase liquid (LNAPL) was 
observed in monitoring wells MW-820S and MW-821S.  Expand the groundwater sampling 
procedure on page 26 to specify the means by which groundwater was collected from 
these wells without LNAPL becoming entrained in the sample. 

Response 
The second complete paragraph on page 26 (Section 5.4) will be revised as follows: 

“The groundwater samples were collected using a low-flow peristaltic pump, placed in 
the appropriate sample containers and preserved as necessary and as specified in the 
Quality Assurance Project Plan (QAPP).  As indicated in Section 2.2.2, LNAPL is 
present in water table wells MW-820S and MW-821S.  Based on field observations 
obtained during groundwater sampling events associated with monitoring wells  
MW-820S and MW-821S, the relatively high viscosity of the LNAPL allowed for pre-
sampling well purging and groundwater sample collection prior to significant infiltration 
of the LNAPL into these monitoring wells.  As an additional precaution, reverse air flow 
(positive pressure) imposed through the sample tubing by the peristaltic sampling 
pump as the tubing was passed through the water column reduced the potential for 
tubing contact with NAPL droplets.  The procedures used to sample wells with the 
peristaltic pump included the following:” 

Section 6.1, Slag-Fill/Soil Sample Results, pages 28 to 30 

10. The third paragraph in this section should be corrected to note that only DQO 
exceedances, not the full list of tabulated results, are presented on Figure 10. 

Response 
The fourth paragraph on page 28 (third paragraph under Section 6.1) will be revised as 
follows: 

“Laboratory analyses of the slag-fill/soil samples included 29 VOCs, 40 SVOCs,  
16 PAHs, 20 metals, total cyanides, sulfide, TOC, total phenolics, ammonia, chloride, 
sulfate and pH.  The tabulated laboratory results are presented in Table 4 and the 
results that exceed IDEM DQOs are identified on Figure 10.  The statistics included in 
Table 4 for constituents with a detection frequency greater than 50 percent include the 
percent detected, the average concentration, the minimum detected concentration, 
and the maximum detected concentration.  Calculations of standard deviations and 
graphical displays of the data were not conducted as the slag-fill/soil samples were 
collected from different depths.” 
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Section 6.2, Groundwater Sample Results, page 30 

11. According to Table 4-1B of the Work Plan, groundwater samples collected during the 
subject investigation were to be analyzed for hardness via method M2340B (19th edition).  
However, based on a review of Table 7, it does not appear that this parameter was 
actually evaluated.  Expand the report to explain why this parameter was eliminated from 
the testing program and to discuss any potential data gaps created by this omission. 

Response 
The fifth paragraph on page 30 (second paragraph under Section 6.2) will be revised as 
follows: 

“Laboratory analyses of the groundwater samples included 29 VOCs, 39 SVOCs,  
16 PAHs, 21 metals, alkalinity, ammonia, sulfide, total cyanides, total phenolics, TOC, 
chloride, chemical oxygen demand (COD), and sulfate.  Analysis of groundwater 
samples for hardness was inadvertently omitted.  It is useful to note that groundwater 
samples from the former Coke Plant monitoring wells were submitted for laboratory 
analysis of hardness on four occasions between 2005 and 2008; given this, site 
groundwater hardness data are available.  There are no USEPA primary or secondary 
standards for water hardness.  Groundwater samples will be submitted for laboratory 
analysis of water hardness as appropriate as part of future Pre-Design testing.  Based 
on the foregoing, the absence of November 2012 and July 2013 water hardness 
results does not represent a data gap for this investigation.  The tabulated laboratory 
results are presented in Table 7, and Level IV data quality laboratory reports are 
provided in Appendix D.  The statistics included in Table 7 for constituents with a 
detection frequency greater than 50 percent include the percent detected, the average 
concentration, the standard deviation, and the minimum and maximum detected 
concentrations.  The groundwater sample analytical data are not displayed graphically 
based on low detection frequency for the majority of the constituents, and the limited 
number of samples that exceed DQO values.” 

Section 6.1.2.3 (sic), Polynuclear Aromatic Hydrocarbons, page 35 

12. As per Table 10 and Figure 11, this section should be expanded to note that 
benzo(a)pyrene also exceeded its IDEM maximum contaminant level (MCL) in well MW-
821S in November 2012. 

Response 
The first complete paragraph on page 35 will be revised as follows: 

“Of the 16 PAHs analyzed, all 16 PAHs were detected above their respective MDLs in 
two or more samples.  The following benzo(a)pyrene concentrations exceeded the 
IDEM Industrial DQO and Default Closure DQO of 0.00039 mg/L: 

 MW-817S: 0.00086 mg/L in October/November 2012 and July 2013; and 

 MW-820S: 0.00048 mg/L in July 2013. 

Benzo(a)pyrene was also detected in the October/November 2012 sample (0.00036 
mg/L) and July 2013 sample (0.00033 mg/L) from MW-808S, and the 
October/November 2012 sample (0.00026 mg/L) from MW-821S.  These 
concentrations slightly exceed the IDEM MCL DQO of 0.0002 mg/L for 
benzo(a)pyrene, but do not exceed the IDEM Industrial DQO and Default Closure 
DQO of 0.00039 mg/L.  None of the detected benzo(a)pyrene concentrations 
approached the IDEM Groundwater Solubility DQO of 0.0016 mg/L.” 
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Section 6.1.2.4 (sic), Select Metals, pages 35 and 36 

13. As per Table 10 and Figure 11, the last paragraph on page 35 should be expanded to note 
that thallium also exceeded its IDEM MCL in well MW-803S in October 2012.  Similarly, 
the first paragraph on page 36 should note that arsenic was also reported above its IDEM 
MCL in well MW-805S in July 2013. 

Response 
The existing first paragraph on page 36 indicates that arsenic was reported above its 
IDEM MCL in well MW-805S in July 2013; given this, the first paragraph on page 36 is 
proposed to remain unchanged.  In regards to thallium, the last paragraph on page 35 will 
be revised as follows: 

“Groundwater samples obtained in October/November 2012 and/or July 2013 from the 
following wells contained concentrations of thallium greater than the IDEM MCL DQO 
of 0.002 mg/L: MW-803S, MW-804S, MW-809S, MW-815S, MW-825S, MW-805D, 
MW-806D, MW-807D, MW-816D, MW-821D, MW-822D, and MW-824D.  Ten of these 
13 detected thallium concentrations were between the MDL and the RL, and none of 
the detected thallium concentrations exceeded the IDEM Industrial and Default 
Closure DQO of 0.0072 mg/L.”   

14. The fourth paragraph on page 36 should be corrected to specify that the oxidation-
reduction potential measured in well MW-809D in July 2013 was -414 millivolts (mV), 
instead of -324 mV.  The actual detected value is indicative of even more strongly 
reducing conditions in the Calumet Sand, and helps to explain the high level of arsenic 
(0.2 milligrams per liter) detected in groundwater samples collected from well MW-809D 
during that monitoring event. 

Response 
The fourth paragraph on page 36 will be revised as follows: 

“Arithmetic mean ORP values were calculated for each of the monitoring wells within 
the former Coke Plant area to evaluate the reducing conditions, and these arithmetic 
mean ORP values are presented in Table 8.  Of the seven monitoring wells with the 
highest mean ORP values (which ranged from -97 mV to +39 mV), six of these wells 
are shallow monitoring wells (MW-802S, MW-804S, MW-806S, MW-810S, MW-814S, 
and MW-23S).  The groundwater sample with the highest arsenic concentration was 
obtained from a deep monitoring well (MW-809D; 0.2 mg/L arsenic in the July 2013 
sample); the July 2013 ORP value associated with this deep well is -414 mV, which is 
indicative of strongly reducing conditions. It can be concluded that, based on the 
average ORP data in Table 8, the shallow wells screened in closer proximity to the 
slag-fill are generally characterized by somewhat less reducing conditions than the 
deep wells screened in closer proximity to historic Lake Michigan bottom sediments 
(as the relic shoreline approximately coincides with the railway adjacent to the north of 
the former Coke Plant).” 

Section 6.1.2.6 (sic), Applicability of Ecological Screening Levels, pages 37 to 40 

15. For consistency with Table 7, please remove the reference to well MW-808D with regard 
to zinc at the top of page 38. 

Response 
The fourth bullet on page 38 will be revised as follows: 
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 “The zinc ESL (65.7 µg/L) was exceeded at well MW-824S, with a maximum 
concentration of 100 µg/L.” 

16. Table 11 compares maximum constituent concentrations in groundwater against relevant 
ESLs, groundwater standards, and modified groundwater standards (i.e., 10 times the 
promulgated groundwater standard).  As shown in the table, concentrations of four 
constituents exceeded the modified groundwater ESL standard: arsenic, benzene, 
toluene, and pentachlorophenol.  Accordingly, the last paragraph of this section (on page 
40) appears to be inaccurate.  Moreover, all four constituents should be carried forward for 
further consideration in terms of ecological risks.  

Response 
To quantify the degree of dilution for purposes of documenting Environmental Indicators, 
and as specified on the CA750 form, the USEPA considers groundwater to surface water 
discharges as "insignificant" if the maximum concentration of each groundwater 
contaminant discharging into surface water is less than 10 times its applicable 
groundwater standard.  The constituents that have exceeded the water ESLs are identified 
in Table 11.  The most stringent groundwater standard listed in Table 7 (other than the 
ESL) is also presented and then modified by a factor of 10, in accordance with USEPA 
policy for determining significance of groundwater to surface water discharges.  The last 
column in Table 11 compares the maximum detected concentration in groundwater to the 
modified groundwater standard.   

The last paragraph of this section (on page 40) will be revised as follows: 

“Because the maximum concentrations for arsenic, benzene, toluene, and 
pentachlorophenol are greater than 10 times their respective MCLs, their discharge 
from groundwater into surface water may be potentially significant.  These constituents 
will be evaluated for further potential human health and ecological risk as part of a 
Focused Ecological and Human Health Tiered Risk Assessment.  The results of this 
assessment will be included as an Appendix to the Pre-Design Report.” 

As noted in the response to Comment 3, we propose to reevaluate groundwater data 
relative to ecological benchmarks in a tiered manner, aimed at refining the understanding 
of whether (and which) constituents are present at concentrations that could pose a 
significant ecological risk, as well as whether any such risks are expected to be mitigated 
through the planned remediation at the site.  In addition, and as described here, we also 
propose to reevaluate the groundwater data with respect to potential human health risks. 
In the same way that ESLs serve as conservative screening values for ruling out the 
potential for ecological risks, drinking water standards serve as conservative screening 
values for ruling out the potential for significant human health risks.  If concentrations in 
groundwater are less than drinking water standards, it is appropriate to assume that the 
water is suitable for all uses, including potable uses.  However, the converse is not true – 
that is, concentrations that exceed drinking water standards are not necessarily indicative 
of levels that will pose a risk via pathways other than drinking water consumption.  It is not 
plausible that channel surface water ever will serve as a drinking water source. Even 
recreational uses of the channel are highly unlikely.  Thus, the relevant exposure 
pathways for human health are dermal contact with and incidental ingestion of surface 
water in the event that a person falls into the channel.  Therefore, we propose to conduct a 
focused human health risk assessment for those constituents with maximum detected 
concentrations in groundwater that are more than ten times the drinking water standard, 
which is consistent with USEPA (1999b) guidance.  Described below is the approach that 
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we propose to use to evaluate potential risks to human health associated with discharge of 
groundwater constituents to surface water.  

Step 1. For those constituents present at a maximum concentration in groundwater that is 
more than ten times the drinking water standard, refine the exposure point concentration 
as described in Step 3 of the approach described in our response to Comment 3. 

Step 2. Estimate intake based on the only plausible scenario in which humans would 
contact channel surface water – accidentally falling into the water – via dermal contact and 
incidental ingestion.  To do so, ENVIRON will identify cancer and noncancer toxicity 
values for those constituents being assessed using the hierarchy of sources identified by 
USEPA (2003).  Next, ENVIRON will calculate cancer risks and noncancer hazard indices 
for potential exposure to individual and multiple constituents. Calculated cancer risks and 
noncancer hazard indices will be compared to USEPA’s cancer risk limit of 10-4 and 
hazard index limit of 1, for determining whether corrective measures are warranted  
(61 FR 19432, May 1, 1996; USEPA, 1991). If either cancer risks or noncancer hazard 
indices exceed these limits, the chemicals, concentrations, and potential routes of 
exposure contributing most significantly to these risks or hazards will be evaluated to 
identify other potential refinements to the calculations.  If necessary, such refinements 
could include evaluation of water concentrations relative to solubility (or effective solubility) 
limits or qualitatively considering the constituent’s fate and transport (similar to Step 4 in 
Response 3). 

Step 3. If cumulative risks or hazard indices exceed these limits, consider whether already 
planned remediation will mitigate those risks. If so, no further remediation is warranted. 
Otherwise, ENVIRON will consider options for refining remediation plans to also mitigate 
those predicted ecological risks. 

Methods, results and recommendations stemming from this tiered analysis (i.e., Focused 
Ecological and Human Health Tiered Risk Assessment) will be presented as an appendix 
to the Pre-Design Report for the former Coke Plant. 

Section 7.1, Site Geology and Hydrogeology, page 43 

17. This section is inconsistent with Section 3.3.4 of the report with regard to depth to the 
water table.  The elevations above mean sea level are relatively consistent between the 
two sections.  However, Section 7.1 states that these elevations correspond to depths of 3 
to 11 feet bgs, and Section 3.3.4 states that they correspond to depths of 6 to 15 feet bgs.  
This discrepancy in the report should be corrected. 

Response 
The third paragraph on page 43 (Section 7.1) will be revised as follows: 

“The water table within the former Coke Plant area is generally encountered at depths 
of 6 to 15 feet below grade (approximate elevation of 578.8 feet to 588.2 feet MSL).  
The groundwater flow direction based on water table elevations in the shallow 
monitoring wells is toward the southeast, toward the Indiana Harbor Ship Canal.  
Relatively high horizontal hydraulic gradients are present near the extreme southern 
portion of the site, in the vicinity of the breach in the sheet pile wall.  Similar to shallow 
groundwater flow, the groundwater flow direction based on piezometric elevations in 
the in the deep wells (screened near the base of the aquifer) is toward the southeast.” 
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Section 7.2, Soil Conditions, pages 43 and 44 

18. The first full paragraph on page 44 should be corrected to note that benzo(a)pyrene 
exceeded its IDEM default closure level in the sample collected from 1 to 2 feet bgs in 
boring MW-823D, rather than the deepest sample interval from 40 to 41 feet. 

Response 
The first full paragraph on page 44 (Section 7.2) will be revised as follows: 

“The following slag-fill/soil samples contained PAH concentrations greater than IDEM 
Default Closure DQOs: MW-803M (1 to 2 feet bgs), MW-822D (1 to 2 and 4 to 5 feet), 
MW-823D (1 to 2 feet), MW-825S (1 to 2 feet), MW-826M (1 to 2 feet), SB-880 (1 to 2 
and 5 to 6 feet), and SB-881 (1 to 2 feet).” 

Section 7.4, LNAPL Conditions, page 46 

19. Because LNAPL has been identified in shallow wells MW-820S and MW-821S, it would 
seem appropriate to document the inferred extent of LNAPL on Figure 11 (DQO 
Exceedances in Shallow Groundwater), rather than on Figure 13 (DQO Exceedances in 
Deep Groundwater).  If this was an intentional choice, additional discussion should be 
provided on the correlation between observed LNAPL and deep groundwater 
contamination. 

Response 
As illustrated on the enclosed revised Figure 11, the inferred extent of LNAPL is 
documented along with DQO exceedances in shallow groundwater.  The enclosed revised 
Figure 13 no longer shows the inferred extent of LNAPL. 

Figure 10, DQO Exceedances in Soil 

20. According to Table 5, the exceedance of the benzene DQOs in boring MW-809M was 
reported in the sampling interval from 8 to 9 feet bgs.  Correct the figure as appropriate. 

Response 
As shown on the enclosed revised Figure 10, the exceedance of the benzene DQO in 
boring MW-809M is now reported in the sampling interval from 8 to 9 feet bgs.   

Figure 11, DQO Exceedances in Shallow Groundwater 

21. This figure needs to be revised to include two exceedances identified on Table 10.  
Methylene chloride exceeded its MCL in well MW-808S, and indeno(1,2,3-cd)pyrene 
exceeded the groundwater solubility DQO in well MW-819S. 

Response 
As indicated on the enclosed revised Figure 11, the exceedance of the methylene chloride 
MCL is now reported at well MW-808S, and the exceedance of the indeno(1,2,3-cd)pyrene 
groundwater solubility DQO is now reported at well MW-819S.   

Figure 12, DQO Exceedances in Intermediate Groundwater 

22. Amend the data box for well MW-826M to show that the benzene concentration measured 
in July 2013 exceeded its IDEM MCL. 
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Response 
As shown on the enclosed revised Figure 12, the “A” suffix has been added to the July 
2013 benzene concentration (0.0072 mg/L), which indicates that the benzene 
concentration exceeded its IDEM MCL.   

Figure 13, DQO Exceedances in Deep Groundwater 

23. Amend the data box for well MW-801D to show that the measured arsenic concentrations 
only exceeded the MCL DQO.  Also revise the data box for well MW-807D to show that 
the methylene chloride concentration from November 2013 exceeded the MCL.  Per Table 
10, the methylene chloride concentration in well MW-808D in November 2012 should be 
listed as 0.84 milligrams per liter. 

Response 
The following modifications are provided on the enclosed revised Figure 13: 1) the “B” 
suffix has been added to the arsenic concentrations for well MW-801D, which indicates 
that the industrial level IDEM DQO has been exceeded (the arsenic concentrations 
detected for well MW-801D do not exceed the MCL DQO); 2)  the “‘A” suffix has been 
added to the November 2012 methylene chloride concentration (0.026 mg/L) in well MW-
807D, which indicates that the methylene chloride concentration exceeded its IDEM MCL; 
and 3) the November 2012 methylene chloride concentration in well MW-808D is listed as 
0.84 mg/L, rather than 0.8 mg/L.   

Figure 14, Benzene Isoconcentrations in Shallow Groundwater 

24. Because the extent of contamination in shallow groundwater around the former benzol 
storage area has not yet been delineated, isoconcentrations on this figure should be 
drawn with dashed lines.  Dashed lines should also be used to identify the northern extent 
of contamination in shallow groundwater adjacent to the Indiana Harbor Ship Canal. 

Response 
Based on the distribution of the existing benzene data provided on Figure 14, the identified 
benzene contour concentrations (5, 0.5, and 0.05 mg/L) are generally well defined.  The 
northern extent of shallow groundwater benzene concentrations that are less than the  
0.05 mg/L benzene contour adjacent to the Indiana Harbor Ship Canal is defined by data 
from well MW-806S (<0.00008 mg/L) and well MW-807S (0.039 mg/L).  The enclosed 
revised Figure 14 includes a dashed western 0.05 mg/L benzene contour, to account for 
the distance between well MW-819S (11 mg/L) and MW-801S (0.018 mg/L). 

Figure 16, Benzene Isoconcentrations in Deep Groundwater 

25. The extent of contamination in deep groundwater west of the former benzol storage area 
has not yet been delineated.  Consequently, isoconcentrations on this figure should also 
be drawn with dashed lines. 

Response 
Similar to revised Figure 14, the enclosed revised Figure 16 includes a dashed western  
0.05 mg/L benzene contour, to account for the distance between well MW-819D (61 mg/L) 
and MW-801D (<0.00008 mg/L). 

Table 11, Evaluation of ESLs 

26. According to Table 10, the maximum concentration of vanadium should be listed as  
96 micrograms per liter (µg/L), and the maximum concentration of phenol was 120,000 
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Table 11
Evaluation of Ecological Screening Levels (ESLs)

Former Coke Plant

Additional Investigation Report
Former Coke Plant

Tecumseh Redevelopment, Inc.
1 of 1

Constituent in 
Groundwater

Maximum 
Concentration 

in Groundwater 
(µg/L)

Well 
ID

Groundwater 
Standard 

(µg/L)

ESL 
(µg/L)

Groundwater 
Standard 

x 10 
(µg/L)

ESL 
x 10 

(µg/L)

Exceedance 
of Modified 

Groundwater 
Standard?

Exceedance 
of Modified 

ESL?

Arsenic 200 MW 809D 10 148 100 1,480 Yes No

Cadmium 0.21 MW 803D 5 0.15 50 1.5 No No

Chromium 66 MW 807S 100 42 1,000 420 No No

Copper 110 MW 809D 1,300 1.58 13,000 15.8 No Yes

Lead 9.4 MW 811S 15 1.17 150 11.7 No No

Mercury 0.23 MW 804S 2 0.0013 20 0.013 No Yes

Selenium 72 MW 807D 50 5 500 50 No Yes

Vanadium 96 MW 808D None 12 None 120 No No

Zinc 100 MW 824S 31,000 65.7 310,000 657 No No

Total Cyanides 33,000 MW 809D None 5.2 None 52 No Yes

Total Phenolics 420,000 MW 808D None 180 None 1,800 No Yes

Sulfate 9.2 x 106 MW 808D None 180 None 1,800 No Yes

Benzene 280,000 MW 821D 5 114 50 1,140 Yes Yes

Ethylbenzene 1,300 MW 819S 700 14 7,000 140 No Yes

Toluene 15,000 MW 819S 1,000 253 10,000 2,530 Yes Yes

Acenaphthene 200 MW 818S 4,200 38 42,000 380 No No

Anthracene 2.1 MW 820S 43 0.035 430 0.35 No Yes

Benzo(a)anthracene 1.5 MW 820S 3.9 0.025 39 0.25 No Yes

Benzo(a)pyrene 0.86 MW 817S 0.39 0.014 3.9 0.14 No Yes

Fluoranthene 18 MW 817S 210 1.9 2,100 19 No No

Naphthalene 2,900 MW 820S 2,000 13 20,000 130 No Yes

Phenanthrene 24 MW 818S 310 3.6 3,100 36 No No

Pyrene 7.1 MW 817S 140 0.3 1,400 3.0 No Yes

2,4-dimethylphenol 3,600 MW 808S 2,000 100 20,000 1,000 No Yes

bis(2-ethylhexyl)phthalate 2.8 MW 826S 6 0.3 60 3.0 No No

di-n-butylphthalate 14 MW 808S 10,000 9.7 100,000 97 No No

Pentachlorophenol 29 MW 825S 1 4 10 40 Yes No

Phenol 120,000 MW 808D 31,000 180 310,000 1,800 No Yes

Notes:
µg/L = micrograms per liter
ESL= US EPA Region V Ecological Screening Levels August 2003

Z:\Client Project Files\21‐32151D_ArcelorMittal 2013 Env Services\COKE PLANT DRAFT REPORT\REPORT TABLES\Table 11_Evaluation of ESLs ENVIRON
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SAMPLE LOCATIONS

FORMER COKE PLANT

TECUMSEH REDEVELOPMENT, INC.

EAST CHICAGO, INDIANA

NOTE:

SEWER, FIRE WATER AND  OTHER SUBSURFACE

UTILITIES ARE PRESENT.  LOCATIONS ARE CLEARED

ON A CASE BY CASE BASIS.

LOCATION OF HISTORIC FACILITIES IS APPROXIMATE.



MW-801S

MW-802S

MW-803D

MW-803M

MW-803S

MW-804S

MW-805D

MW-805S

MW-806D

MW-806S

MW-807D

MW-807S

MW-808D

MW-808S

MW-809S

MW-810S

MW-811S

MW-812S

MW-813S

MW-814S

MW-815D

MW-815S

MW-816S

MW-817D

MW-817S

MW-818S

MW-819D

MW-819S

MW-820S

MW-821S

MW-822D

MW-822S

MW-823D

MW-823S

MW-824D

MW-824S

MW-825S

MW-826M

MW-826S

MW-827S

MW-895

MW-896

PZ-890

SW-801

SW-802

PZ-891

SB-883

SB-881

SB-882

SB-872

SB-871

SB-880

SB-879

SB-878

SB-874

SB-873

SB-875

SB-877

SB-876

MW-893

MW-894

MW-809D

MW-809M

MW-810D

COAL BIN WALL REMNANT

CAR DUMPER

FORMER ASTs

PARKING LOT

P

I

P

E

 

B

R

I

D

G

E

GUARD

HOUSE

UNDERGROUND

GAS PIPE

SUBSTATION

FORMER BENZOL

STORAGE AREA

E

A

S

T

 

B

R

I

D

G

E

 

T

O

 

M

I

L

L

U

/

G

 

P

I

P

E

MW-821D

MW-816D

MW-801D

AERIAL PHOTOGRAPH OBTAINED FROM GOOGLE EARTH

L
:
\
L
o
o
p
 
P

r
o
j
e
c
t
 
F

i
l
e
s
\
0
0
_
C

A
D

 
F

I
L
E

S
\
2
1
\
A

r
c
e
l
o
r
M

i
t
t
a
l
 
_
C

o
k
e
 
P

l
a
n
t
 
2
0
1
3
 
2
1
-
3
2
1
5
1
D

\
2
0
1
4
-
0
5
\
1
0
_
D

a
t
a
 
Q

u
a
l
i
t
y
 
O

b
j
e
c
t
i
v
e
 
E

x
c
e
e
d
a
n
c
e
s
 
i
n
 
S

o
i
l
.
d
w

g

0

APPROX. SCALE (ft.)

250

DRAFTED BY:
DATE:CKL 5/20/14

FIGURE

10

21-32151D

Plan
t N

orthTr
ue

 N
or

th

4

6

°

1

2

'
1

.

6

"

DATA QUALITY OBJECTIVE

EXCEEDANCES IN SOIL

FORMER COKE PLANT

TECUMSEH REDEVELOPMENT, INC.

EAST CHICAGO, INDIANA

NOTE:

SEWER, FIRE WATER AND  OTHER SUBSURFACE

UTILITIES ARE PRESENT.  LOCATIONS ARE CLEARED

ON A CASE BY CASE BASIS.

LOCATION OF HISTORIC FACILITIES IS APPROXIMATE.

Analyte (mg/kg)
Data Quality Objectives - Industrial

IDEM Direct
Contact (A)

IDEM Migration
to GW (B)

IDEM Default
Closure (C)

Arsenic 20 5.8 5.8
Benzene 14 0.35 0.35

Benzo(a)anthracene 15 190 15
Benzo(a)pyrene 1.5 16 1.5

Benzo(b)fluoranthene 15 190 15
Total Cyanides 31,000 9.6 9.6

Dibenzo(a,h)anthracene 1.5 60 1.5
Indeno (1,2,3-c,d) pyrene 15 540 15

Toluene 16,000 96 96
NOTES:   NE = No Exceedance
                NP = Not Performed

MW-823D (mg/kg) (1-2) (40-41)
Benzo(a)pyrene 4.3 A,C NE

Benzene NE 15 A,B,C

MW-803M (mg/kg) (1-2)
Benzo(a)pyrene 2 A,C

MW-809M (mg/kg) (8-9)
Benzene 59 A,B,C

MW-822D (mg/kg) (1-2) (4-5)
Benzo(a)anthracene 72 A,C 21 A,C

Benzo(a)pyrene 71 A,B,C 19 A,B,C
Benzo(b)fluoranthene 100 A,C 26 A,C

Dibenzo(a,h)anthracene 13 A,C, 3.5 A,C
Indeno (1,2,3-c,d) pyrene 44 A,C NE

MW-824D (mg/kg) (1-2) Dup (38.5-39.5)
Arsenic 6.8 B,C 9 B,C NE

Benzene NE NE 30 A,B,C

MW-827S (mg/kg) (10-11)
Arsenic 7.3 B,C

SB-872 (mg/kg) (1-2)
Arsenic 9.5 B,C

MW-825S (mg/kg) (1-2)
Benzo(a)pyrene 2.6 A,C

MW-826M (mg/kg) (1-2)
Benzo(a)pyrene 13 A,C

Benzo(b)fluoranthene 16 A,C
Dibenzo(a,h)anthracene 1.8 A,C

SB-875 (mg/kg) (6.5-7.5)
Arsenic 6.1 B,C

Benzene 5.3 B,C

SB-876 (mg/kg) (6-7) Dup (9-10)
Benzene 3.3 B,C 1.3 B,C 57 A,B,C
Toluene NE NE 2,300 B,C

SB-878 (mg/kg) (8-9)
Arsenic 9.8 B,C

SB-879 (mg/kg) (1-2)
Arsenic 7.9 B,C

SB-877 (mg/kg) (1-2)
Arsenic 9.3 B,C

SB-882 (mg/kg) (1-2)
Arsenic 6.5 B,C

SB-883 (mg/kg) (4.5-5.5)
Arsenic 6.8 B,C

SB-881 (mg/kg) (1-2) (7-8)
Benzene NE 5.5 B,C

Benzo(a)pyrene 6.1 A,C NP
Total Cyanides 11 B,C NP

SB-880 (mg/kg) (1-2) (5-6) (7-8)
Benzene 16 A,B,C 26 A,B,C 16 A,B,C

Benzo(a)pyrene 11 A,C 6 A,C NE
Dibenzo(a,h)anthracene 2.4 A,C NE NE
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MW-825S (mg/L) 11/1/12 7/15/13 Dup
Antimony 0.0061 A NE NE

Arsenic 0.0096 J B 0.0029 J B 0.0022 J B
Benzene 0.024 A 0.047 A 0.046 A
Thallium 0.0042 J A NE NE

Pentachlorophenol 0.029 J A,B,C 0.029 J A,B,C 0.026 J A,B,C

MW-801S (mg/L) 10/29/12 7/16/13
Arsenic 0.011 A,B,C 0.0091 J B

Benzene 0.015 A 0.018 A
Pentachlorophenol 0.0016 J A NE

MW-802S (mg/L) 7/16/13
Benzene 0.10 A,B,C

MW-803S (mg/L) 10/31/12 7/17/13
Arsenic 0.0046 J B NE

Benzene 2.8 A,B,C 2.4 A,B,C
Thallium 0.0032 J A NE

MW-804S (mg/L) 10/29/12 7/16/13
Arsenic 0.012 A,B,C 0.0061 J B

Thallium NE 0.0036 J A

MW-805S (mg/L) 10/31/12 7/17/13
Arsenic 0.013 A,B,C 0.013 A,B,C

Benzene 1.1 A,B,C 0.62 A,B,C
Indeno (1,2,3-c,d) pyrene NE 0.000023 D

MW-806S (mg/L) 10/31/12 7/16/13
Arsenic 0.027 A,B,C 0.025 A,B,C

MW-807S (mg/L) 11/1/12 7/16/13 Dup
Arsenic 0.0024 J B 0.0046 J B 0.0034 J B

Benzene NE 0.039 A 0.036 A

MW-808S (mg/L) 11/2/12 7/17/13
2,4-Dimethylphenol 3.6 B,C NE

Arsenic 0.035 A,B,C 0.013 A,B,C
Benzene 82 A,B,C 6.9 A,B,C

Benzo(a)pyrene 0.00036 J A 0.00033 A
Indeno (1,2,3-c,d) pyrene 0.00025 D 0.00017 D

Toluene 7.9 A NE
Methylene Chloride 0.054 J A NE

MW-809S (mg/L) 7/15/13
Arsenic 0.0036 J B

Indeno (1,2,3-c,d) pyrene 0.000047 D
Thallium 0.0024 J A

MW-810S (mg/L) 10/31/12 7/16/13
Arsenic 0.0069 J B 0.0028 J B

MW-811S (mg/L) 10/29/12
Arsenic 0.0033 J B

MW-812S (mg/L) 10/31/12 7/16/13
Arsenic 0.027 A,B,C 0.03 A,B,C

MW-814S (mg/L) 10/29/12 7/16/13
Arsenic 0.0072 J B NE

Benzene NE 0.0065 A

MW-816S (mg/L) 11/1/12 7/16/13
Arsenic 0.057 A,B,C 0.03 A,B,C

Benzene 0.039 A 0.034 A

MW-817S (mg/L) 11/1/12 7/17/13
Arsenic 0.0022 J B 0.0036 J B

Benzene 0.21 A,B,C 0.075 A,B,C
Benzo(a)pyrene 0.00086 A,B,C 0.00086 A,B,C

Indeno (1,2,3-c,d) pyrene 0.00036 D 0.00045 D

MW-818S (mg/L) 11/1/12 7/17/13
Arsenic 0.021 A,B,C 0.015 A,B,C

Benzene 0.028 A 0.0077 A
Indeno (1,2,3-c,d) pyrene 0.000026 D 0.000048 D

MW-819S (mg/L) 11/2/12 7/17/13
Arsenic 0.0058 J B 0.0054 J B

Benzene 26 A,B,C 11 A,B,C
Ethylbenzene 1.3 A 0.99 A

Toluene 15 A,B,C 6.6 A
Indeno (1,2,3-c,d) pyrene 0.00003 D 0.000027 D MW-820S (mg/L) 11/2/12 7/18/13

Arsenic 0.062 A,B,C 0.027 A,B,C
Benzene 7 A,B,C 1.7 A,B,C

Benzo(a)pyrene NE 0.00048 J A,B,C
Indeno (1,2,3-c,d) pyrene 0.000088 D NE

Methylene Chloride 0.56 J A,B,C 0.018 J A
Naphthalene 2.8 B,C 2.9 B,C

MW-821S (mg/L) 11/2/12 7/18/13
Arsenic 0.0077 J B 0.0042 J B

Benzene 19 A,B,C 5.5 A,B,C
Benzo(a)pyrene 0.00026 A NE

Indeno (1,2,3-c,d) pyrene 0.00013 D NE
Methylene Chloride 0.047 J A 0.016 J A

Toluene 3.6 A NE

MW-822S (mg/L) 10/31/12 7/16/13
Arsenic 0.0033 J B 0.0033 J B

MW-823S (mg/L) 11/1/12 7/16/13 Dup
Arsenic 0.0094 J B NE NE

Benzene 1.9 A,B,C 0.033 A 0.051 A
Indeno (1,2,3-c,d) pyrene 0.000029 D NE NE

MW-824S (mg/L) 7/15/13
Benzene 1.4 A,B,C

Indeno (1,2,3-c,d) pyrene 0.000029 D

MW-826S (mg/L) 11/2/12 7/16/13
Arsenic 0.045 A,B,C 0.037 A,B,C

MW-827S (mg/L) 10/31/12 7/16/13 Dup
Arsenic 0.007 J B 0.0088 J B 0.0069 J B

LEGEND

MONITORING WELL

'S' DENOTES WATER TABLE WELL

'M' DENOTES INTERMEDIATE WELL

'D' DENOTES DEEP WELL

PIEZOMETER

(1" NON SAMPLING WELL)

SURFACE WATER MEASURING POINTS

FENCE

FENCE - APPROXIMATED PROPERTY

BOUNDARY

UNDERGROUND WATER MAIN

UNDERGROUND GAS LINES  (O2, NO2, ETC.)

OVERHEAD PIPE BRIDGE

BUILDING

CONCRETE PAD

FORMER AMMONIA AND/OR PHENOL

STORAGE AREA

MW-813S (mg/L) 7/15/13
Indeno (1,2,3-c,d) pyrene 0.000032 D

DATA QUALITY OBJECTIVE EXCEEDANCES

IN SHALLOW GROUNDWATER

(OCTOBER/NOVEMBER 2012 AND JULY 2013)

FORMER COKE PLANT

TECUMSEH REDEVELOPMENT, INC.

EAST CHICAGO, INDIANA

Analyte (mg/L)

Data Quality Objectives - Industrial

IDEM
MCL (A)

IDEM
Industrial (B)

IDEM Default
Closure (C)

IDEM
Groundwater
Solubility (D)

2,4-Dimethylphenol - 2.0 2.0 7,900
Antimony 0.006 0.041 0.041 -

Arsenic 0.01 0.0019 0.01 -
Benzene 0.005 0.052 0.052 -

Benzo(a)pyrene 0.0002 0.00039 0.00039 0.0016
Ethylbenzene 0.7 10 10 170

Indeno (1,2,3-c,d) pyrene - - - 0.00002
Methylene Chloride 0.005 0.38 0.38 13,000

Naphthalene - 2.0 2.0 31
Pentachlorophenol 0.001 0.024 0.024 2,000

Phenol - 31 31 83,000
Selenium 0.05 0.51 0.51 -
Thallium 0.002 0.0072 0.0072 -
Toluene 1.0 8.2 8.2 530

NOTE:   NE = No Exceedance

NOTE:

SEWER, FIRE WATER AND  OTHER SUBSURFACE

UTILITIES ARE PRESENT.  LOCATIONS ARE CLEARED

ON A CASE BY CASE BASIS.

LOCATION OF HISTORIC FACILITIES IS APPROXIMATE.

J =  ESTIMATED CONCENTRATION BETWEEN METHOD

DETECTION LIMIT AND REPORTING LIMIT

MW-815S (mg/L) 10/29/12
Arsenic 0.015 A,B,C

Thallium 0.0054 A
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DATA QUALITY OBJECTIVE EXCEEDANCES

IN INTERMEDIATE GROUNDWATER

(OCTOBER/NOVEMBER 2012 AND JULY 2013)

FORMER COKE PLANT

TECUMSEH REDEVELOPMENT, INC.

EAST CHICAGO, INDIANA

MW-803M (mg/L) 10/31/12 7/17/13
Arsenic 0.0027 J B 0.0029 J B

Benzene 6.5 A,B,C 5.1 A,B,C

MW-809M (mg/L) 11/2/12 7/18/13 Dup
Arsenic 0.0095 J B 0.027 A,B,C 0.027 A,B,C

Benzene 6.7 A,B,C 15 A,B,C 15 A,B,C
Methylene Chloride 0.054 J A NE NE

LEGEND

MONITORING WELL

'S' DENOTES WATER TABLE WELL

'M' DENOTES INTERMEDIATE WELL

'D' DENOTES DEEP WELL

PIEZOMETER

(1" NON SAMPLING WELL)

SURFACE WATER MEASURING POINTS

FENCE

FENCE - APPROXIMATED PROPERTY

BOUNDARY

UNDERGROUND WATER MAIN

UNDERGROUND GAS LINES  (O2, NO2, ETC.)

OVERHEAD PIPE BRIDGE

BUILDING

CONCRETE PAD

FORMER AMMONIA AND/OR PHENOL

STORAGE AREA

MW-826M (mg/L) 11/2/12 7/16/13
Arsenic 0.007 J B 0.0078 J B

Benzene 0.0094 A 0.0072 A
Indeno (1,2,3-c,d) pyrene 0.000031 D NE

Analyte (mg/L)

Data Quality Objectives - Industrial

IDEM
MCL (A)

IDEM
Industrial (B)

IDEM Default
Closure (C)

IDEM
Groundwater
Solubility (D)

2,4-Dimethylphenol - 2.0 2.0 7,900
Arsenic 0.01 0.0019 0.01 -

Benzene 0.005 0.052 0.052 -
Benzo(a)pyrene 0.0002 0.00039 0.00039 0.0016

Ethylbenzene 0.7 10 10 170
Indeno (1,2,3-c,d) pyrene - - - 0.00002

Methylene Chloride 0.005 0.38 0.38 13,000
Naphthalene - 2.0 2.0 31

Pentachlorophenol 0.001 0.024 0.024 2,000
Phenol - 31 31 83,000

Selenium 0.05 0.51 0.51 -
Thallium 0.002 0.0072 0.0072 -
Toluene 1.0 8.2 8.2 530

NOTE:   NE = No Exceedance

NOTE:

SEWER, FIRE WATER AND  OTHER SUBSURFACE

UTILITIES ARE PRESENT.  LOCATIONS ARE CLEARED

ON A CASE BY CASE BASIS.

LOCATION OF HISTORIC FACILITIES IS APPROXIMATE.

J =  ESTIMATED CONCENTRATION BETWEEN METHOD

DETECTION LIMIT AND REPORTING LIMIT
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MW-801D (mg/L) 10/29/12 Dup 7/16/13
Arsenic 0.0077 J B 0.0059 J B 0.0085 J B
Thalium 0.003 J A NE NE

MW-805D (mg/L) 10/31/12 7/16/13 Dup
Arsenic 0.0075 J B 0.011 A,B,C 0.0081 J B

Thallium NE 0.003 J A NE

MW-807D (mg/L) 11/1/12 7/18/13
Arsenic 0.15 A,B,C 0.14 A,B,C

Benzene 8.1 A,B,C 8.8 A,B,C
Methylene Chloride 0.026 A 0.012 J A
Pentachlorophenol NE 0.0022 J A

Phenol 34 B,C 46 B,C
Selenium NE 0.072 A
Thallium NE 0.003 J A

MW-808D (mg/L) 11/2/12 7/17/13
2,4-Dimethylphenol 3.3 B,C 3 B,C

Arsenic 0.094 A,B,C 0.081 A,B,C
Benzene 17 B,C 18 A,B,C

Methylene Chloride 0.84 B J A,B,C NE
Phenol 110 B,C 120 B,C

Toluene 4.6 A 5.5 A

MW-809D (mg/L) 11/2/12 7/18/13
2,4-Dimethylphenol 3.2 B,C 3.3 B,C

Arsenic 0.19 A,B,C 0.2 A,B,C
Benzene 37 A,B,C 28 A,B,C

Methylene Chloride 0.58 J A,B,C NE

MW-816D (mg/L) 11/1/12 7/17/13
Arsenic 0.068 A,B,C 0.072 A,B,C

Benzene 5.8 A,B,C 8 A,B,C
Thallium 0.0032 J A NE MW-817D (mg/L) 11/1/12 Dup 7/17/13

Arsenic 0.047 A,B,C 0.047 A,B,C 0.042 A,B,C
Benzene 1 A,B,C 0.85 A,B,C 3.1 A,B,C

Indeno (1,2,3-c,d) pyrene 0.000027 D 0.000048 D NE

MW-819D (mg/L) 11/2/12 7/17/13
Arsenic 0.0057 J B 0.0054 J B

Benzene 69 A,B,C 61 A,B,C

MW-821D (mg/L) 11/2/12 7/18/13
Arsenic 0.019 A,B,C 0.024 A,B,C

Benzene 110 A,B,C 280 A,B,C
Methylene Chloride NE 0.29 J A

Thallium NE 0.0039 J A

MW-822D (mg/L) 10/31/12 7/16/13
Arsenic 0.0094 J B 0.014 A,B,C

Thallium 0.0039 J A 0.0028 J A

MW-823D (mg/L) 11/1/12 7/17/13
Arsenic 0.052 A,B,C 0.044 A,B,C

Benzene 31 A,B,C 22 A,B,C

MW-824D (mg/L) 11/1/12 7/18/13
Arsenic 0.0077 J B 0.0042 J B

Benzene 43 A,B,C 31 A,B,C
Methylene Chloride NE 0.0087 J A

Thallium 0.0031 J A NE

MW-806D (mg/L) 10/31/12 7/17/13
Arsenic 0.017 A,B,C 0.011 A,B,C

Benzene 0.088 A,B,C 0.082 A,B,C
Thallium NE 0.0025 J A

LEGEND

MONITORING WELL

'S' DENOTES WATER TABLE WELL

'M' DENOTES INTERMEDIATE WELL

'D' DENOTES DEEP WELL

PIEZOMETER

(1" NON SAMPLING WELL)

SURFACE WATER MEASURING POINTS

FENCE

FENCE - APPROXIMATED PROPERTY

BOUNDARY

UNDERGROUND WATER MAIN

UNDERGROUND GAS LINES  (O2, NO2, ETC.)

OVERHEAD PIPE BRIDGE

BUILDING

CONCRETE PAD

FORMER AMMONIA AND/OR PHENOL

STORAGE AREA

Analyte (mg/L)

Data Quality Objectives - Industrial

IDEM
MCL (A)

IDEM
Industrial (B)

IDEM Default
Closure (C)

IDEM
Groundwater
Solubility (D)

2,4-Dimethylphenol - 2.0 2.0 7,900
Arsenic 0.01 0.0019 0.01 -

Benzene 0.005 0.052 0.052 -
Benzo(a)pyrene 0.0002 0.00039 0.00039 0.0016

Ethylbenzene 0.7 10 10 170
Indeno (1,2,3-c,d) pyrene - - - 0.00002

Methylene Chloride 0.005 0.38 0.38 13,000
Naphthalene - 2.0 2.0 31

Pentachlorophenol 0.001 0.024 0.024 2,000
Phenol - 31 31 83,000

Selenium 0.05 0.51 0.51 -
Thallium 0.002 0.0072 0.0072 -
Toluene 1.0 8.2 8.2 530

NOTE:   NE = No Exceedance

DATA QUALITY OBJECTIVE EXCEEDANCES

IN DEEP GROUNDWATER

(OCTOBER/NOVEMBER 2012 AND JULY 2013)

FORMER COKE PLANT

TECUMSEH REDEVELOPMENT, INC.

EAST CHICAGO, INDIANA

MW-815D (mg/L) 10/29/12 7/15/13
Arsenic 0.0041 J B 0.0043 J B

Indeno (1,2,3-c,d) pyrene NE 0.000039 D

MW-803D (mg/L) 10/31/12 7/17/13
Arsenic 0.034 A,B,C 0.038 A,B,C

Benzene 0.62 A,B,C 0.62 A,B,C
Indeno (1,2,3-c,d) pyrene NE 0.000023 D

NOTE:

SEWER, FIRE WATER AND  OTHER SUBSURFACE

UTILITIES ARE PRESENT.  LOCATIONS ARE CLEARED

ON A CASE BY CASE BASIS.

LOCATION OF HISTORIC FACILITIES IS APPROXIMATE.

J =  ESTIMATED CONCENTRATION BETWEEN METHOD

DETECTION LIMIT AND REPORTING LIMIT

B =  ANALYTE DETECTED IN LABORATORY METHOD

BLANK
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BENZENE ISOCONCENTRATIONS

IN SHALLOW GROUNDWATER

(JULY 2013)

FORMER COKE PLANT

TECUMSEH REDEVELOPMENT, INC.

EAST CHICAGO, INDIANA

NOTE:

SEWER, FIRE WATER AND  OTHER SUBSURFACE UTILITIES ARE
PRESENT.  LOCATIONS ARE CLEARED ON A CASE BY CASE BASIS.

LOCATION OF HISTORIC FACILITIES IS APPROXIMATE.

IDEM DEFAULT CLOSURE LEVEL FOR BENZENE = 0.052 mg/L

LEGEND

MONITORING WELL

'S' DENOTES WATER TABLE WELL

'M' DENOTES INTERMEDIATE WELL

'D' DENOTES DEEP WELL

FENCE

FENCE - APPROXIMATED PROPERTY

BOUNDARY

UNDERGROUND WATER MAIN

UNDERGROUND GAS LINES

OVERHEAD PIPE BRIDGE

BUILDING
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